This paper explores the individual and joint predictive power of concepts from economics, psychology, and criminology for individual norm enforcement behavior. More specifically, we consider economic preferences (patience and attitudes towards risk), personality traits from psychology (Big Five and locus of control), and a self-control scale from criminology. Using survey data, we show that the various concepts complement each other in predicting self-reported norm enforcement behavior. The most significant predictors stem from all three disciplines: stronger risk aversion, conscientiousness and neuroticism as well as higher levels of self-control increase an individual's willingness to enforce norms. Taking a broader perspective, our results illustrate that integrating concepts from different disciplines may enhance our understanding of heterogeneity in individual behavior. JEL-Codes: K42, D81, D90, C21, Z02
Introduction
Norms guide individual behavior in many circumstances. This is particularly important when individual and social objectives are in conflict. Without effective enforcement, norm violations are frequent and often impose substantial costs on society (e.g., Douhou et al. 2011 ). In most scenarios, formal law enforcement and social norm enforcement (by acquaintances, peers, and others) jointly deter norm violations (e.g., Ellickson 1998 This paper studies which individuals are more likely to enforce norms by combining concepts from economics, psychology, and criminology. Specifically, we investigate the individual and joint predictive power of risk and time preferences, personality traits from psychology (Big Five, locus of control), and a self-control scale developed by criminologists (Grasmick et al. 1993 ) in predicting self-reported norm enforcement. Thereby, we build on the theoretical framework by Almlund et al. (2011) that integrates personality traits and economic preferences into the same models in order to advance our understanding of individual differences in behavior.
We show that economic preferences, personality traits, and self-control complement each other in predicting self-reported norm enforcement behavior. The most significant predictors of more pronounced norm enforcement behavior are high levels of risk aversion, conscientiousness, neuroticism, and self-control. Thus, our paper contributes by informing us about who is willing to enforce norms even when this comes at a personal cost. Other In economics, individual norm enforcement behavior has been studied in the field and in the lab. In a seminal contribution, Fehr and Gächter (2000) present results from a public-good experiment in which subjects may punish their peers ("second-party punishment").
Punishment is mainly imposed on free-riders by conditional cooperators to enforce the norm of conditional cooperation. The results highlight that the opportunity to punish freeriders enables subjects to successfully enforce that norm and to overcome the social dilemma of public-good provision. While reviewing the extensive literature on second-and third-party punishment (i.e., unaffected parties' punishment behavior) is beyond the scope of this paper, several papers explicitly explore correlates of punishment as a form of norm In order to analyze individual norm enforcement behavior, we also include self-control as a measure from criminology. In criminology, the highly influential General Theory of Crime argues that low self-control is the primary characteristic causing norm disobedience and describes people with low self-control as, inter alia, impulsive, insensitive, physical (as opposed to mental), and non-verbal (Gottfredson and Hirschi, 1990 ). According to Gottfredson and Hirschi (1990) , self-control is learned, usually early in life, and a rather stable character trait afterwards. Empirical research generally finds that individuals with low self-control are indeed more likely involved in various criminal behaviors (see the metaanalysis by Pratt and Cullen 2000). Grasmick et al. (1993) construct a widely used selfcontrol scale that directly builds on the work of Gottfredson and Hirschi (1990) . 4 Some of its items such as short-sightedness or risk proclivity are conceptually related to economic preferences, other items such as being physical do not have any conceptual similarity to the economic preferences or personality traits considered here. In our empirical analysis, we will use this scale as a proxy for the individual's level of self-control.
Recent empirical evidence strongly suggests that economic preferences and personality traits are complements in explaining individual behavior and life outcomes (Becker et al. 2012 ), giving reason to incorporate personality traits in our study. In psychology, traits are broad domains used to describe individual differences in personality that are considered to be relatively stable throughout adulthood (Cobb-Clark and Schurer 2012). We include the Big Five and the locus of control. The Big Five are the most widely used taxonomy of personality traits, encompassing the traits openness, conscientiousness, extraversion, agreeableness, and neuroticism (Costa and McCrae, 1992 conscientious and agreeable individuals are less likely to be involved in norm violations (Almlund et al. 2011 ).
The remainder of the paper is structured as follows: In section 2, we describe our data and outline the empirical strategy. Section 3 presents results. We conclude in section 4.
Data and Empirical Strategy
Lacking data sources that contain measures of norm enforcement, economic preferences, personality traits, and the Grasmick self-control scale at the same time, we collected information in a post-experimental survey from 180 students of the University of Bonn, Germany. Students were recruited randomly from all fields of study using the recruitment software ORSEE (Greiner, 2015) for participation in an experiment using z-Tree (Fischbacher, 2007) . The choices made during the experiment are described and analyzed in detail in
Friehe and Schildberg-Hörisch (forthcoming). A brief description of the experiment is included in Appendix A, in which we also test whether the different experimental conditions may have influenced subjects' responses in the survey data that we use in the analysis to come. We are able to reject this hypothesis. using a scale from 1 (never justifiable) to 10 (always justifiable). As our university student sample, respondents of the EVS rank fare dodging and tax evasion to be similarly severe norm violations. Crime: risk-seeking behavior, self-centeredness, impulsivity, a preference for simple tasks, a preference for physical rather than cognitive activities, and volatile temper. Each component is measured by four items. The overall measure of trait self-control is the sum of standardized answers to each item. Originally, a high score indicates low self-control, but we recode it such that higher numbers indicate stronger self-control. In order to make the relative importance of all independent variables for predicting norm enforcement behavior easy to grasp, we standardize the remaining unstandardized variables to have zero mean and a standard deviation of one (risk attitudes, time preferences, and self-control). Table 1 provides basic summary statistics for all variables employed in this paper. Empirical Strategy: Our paper is of exploratory nature and aims at studying the individual and joint predictive power of economic preferences, personality traits, and self-control for an individual's propensity to enforce norms -as opposed to providing causal evidence on these individual traits as determinants of norm enforcement behavior. Causal evidence would require exogenous variation in individual traits and preferences, which is hard to obtain or observe.
We will display results both for an aggregate measure of norm enforcement behavior as well as separate results for each of the three vignettes on fare dodging, drunk driving, and evading taxes. On the one hand, factor analysis using the three vignettes retains a single factor, i.e., the different vignettes capture a unidimensional underlying concept "norm enforcement behavior". On the other hand, the internal consistency of an aggregate measure is rather low (correlations of the answers to the three vignettes range from 0.08 to 0.35 and Cronbach's alpha is 0.43), which implies that the three different types of norm often trigger different types of enforcement behavior for a given individual. Our aggregate measure of norm enforcement behavior is constructed as the standardized sum of the standardized responses to the three vignettes. The results of our analysis are very similar if we aggregate information from the three vignettes into a single measure of norm enforcement using factor analysis.
For the three vignettes, we estimate ordered probit models to investigate how norm enforcement behavior differs between individuals when using respondents' answers to the single vignettes as dependent variable. We assume that individual i has propensity to sanction a norm violation j 1, 2, 3 . These propensities are latent variables that we do not observe in our data. The observed dependent variable, the individual norm enforcement For the aggregate measure of norm enforcement behavior, we display OLS estimates.
Our empirical strategy follows the prevailing approach in the emerging field that integrates personality traits and economic preferences in the same models in order to advance our understanding of differences in individual behavior: we simultaneously consider the predictive power of the whole array of standard economic preferences (risk and time preferences) and personality traits (Big Five, locus of control). 9 Additionally, we aim at comparing the individual predictive power of economic preferences, personality traits, and self-control, respectively, and at assessing whether they complement or substitute each other in predicting norm enforcement. For that reason, we display five specifications for each dependent variable. In Specifications (1) and (2), we include either economic preferences or personality traits as independent variables, respectively. In Specification (3), 
Results
We start the results section by studying the correlation structure of the three types of independent variables: economic preferences, personality traits, and self-control. The lower the correlations we observe, the higher is their potential to complement each other in predicting individual behavior. In Section 3.2, we analyze their predictive power for norm enforcement and discuss which individual characteristics make norm enforcement more likely.
3.1 Correlation structure of economic preferences, personality traits, and self-control Table 2 displays Pearson's correlation coefficients of our independent variables of interest.
10
Following the classification by Cohen (1988) and conventions in social sciences, we do not observe any medium-sized (i.e., between 0.3 and 0.5), or even large correlations (greater than 0.5) between personality traits and economic preferences. This result suggests that economic preferences and personality traits largely measure distinct characteristics and have the potential to complement each other in predicting individual behavior. Moreover, it 10 For clarity and conceptual reasons, Table 2 does not display correlations between the different Big Five personality traits. They are assumed to be independent factors by construction and their pairwise Pearson correlations are indeed small (i.e., always below 0.3), in 8 out of 10 cases even below 0.1 and not significant. The exceptions are significant correlations between agreeableness and extraversion (positive) and between neuroticism and extraversion (negative). In contrast, the locus of control is a further personality trait that has originated outside the Big Five taxonomy and is significantly correlated with extraversion (positive) and neuroticism (negative), see Table 2 .
replicates the findings of Becker et al. (2012) that are based on various comprehensive data sets for our data. Among the eight correlations of self-control with personality traits and economic preferences, three are medium-sized, namely the correlations with risk preferences, conscientiousness, and the locus of control. In contrast to economic preferences and personality traits, the self-control measure is multi-faceted by construction. Two of its six subscales are risk-seeking behavior and impulsivity, which are conceptually related to risk preferences and conscientiousness, respectively, but more narrowly defined. Given the correlation structure documented in Table 2 and the fact that the self-control scale was specifically tailored to predict norm violations, it will be interesting to investigate whether its predictive power for norm enforcement exceeds the one of the very general and broadly applied concepts of economic preferences and personality traits.
Predicting norm enforcement
Results for the separate vignettes concerning norm enforcement reactions to drunk driving, fare dodging, and tax evasion are displayed in Tables 3a-c. Table 4 present results for the aggregate measure of self-reported norm enforcement behavior. While the detailed results differ slightly across dependent variables, the overall emerging picture is rather consistent. Notes: The dependent variable is an aggregate measure of self-reported norm enforcement behavior that is constructed as the standardized sum of the standardized responses to the three vignettes. A higher number of the dependent variable indicates stronger norm enforcement behavior. All independent variables are standardized and higher values indicate a stronger intensity of the respective trait. Robust standard errors in brackets, *** p<0.01, ** p<0.05, * p<0.1.
With regard to economic preferences, Columns (1) in Tables 3a-c and 4 document that risk preferences are a significant predictor of self-stated norm enforcement behavior, while time preferences are not. More risk-averse individuals report to sanction norm violations of others more strongly. In terms of effect size, a one standard deviation increase in risk aversion is associated with a 0.31 standard deviation increase in our aggregate measure of norm enforcement behavior in Table 4 . A possible reason for more risk averse individuals to sanction norm violations more strongly is that they fear to suffer harm from others' norm violations (such as, e.g., drunk driving), and therefore seek to reduce the risk of being exposed to the adverse consequences of norm violations. In line with this argument, the role of risk preferences with regard to norm enforcement is strongest for drunk driving and weakest in the domain of tax evasion, as it is unlikely that one may directly and personally suffer from that offense. This heterogeneity of effects underlines the importance of distinguishing between different kinds of norm violations. Moreover, our results mirror empirical evidence that more risk-averse individuals are, ceteris paribus, less likely to engage in norm violations (e.g., Eisenhauer 2008) since they suffer more strongly from probabilistic punishment.
Result 1: Stronger risk aversion is positively associated with norm enforcement. The predictive power of risk aversion regarding norm enforcement is stronger for norm violations that expose others to a risk of being directly harmed by the violation.
With respect to personality traits, we find that more conscientious and more neurotic individuals report to sanction others' norm violations more strongly (see Columns (2) of Tables 3a-c and 4). According to the results in Table 4 (that refer to our aggregate measure of norm enforcement behavior), a one standard deviation increase in conscientiousness or neuroticism is associated with an 0.28 or an 0.23 increase in norm enforcement behavior.
Only for fare dodging, neuroticism is not significant, but still positively related to norm enforcement. In contrast, openness, extraversion, agreeableness, and locus of control are not significantly related to the propensity to enforce norms for any domain of norm Table   2 . Moreover, Adjusted (Pseudo) R² are higher in Columns (3) than for Columns (1) and (2) for our aggregate measure of norm enforcement behavior and for reactions to drunk driving, suggesting that economic preferences and personality traits are complements in predicting norm enforcement behavior.
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Result 3: Economic preferences and personality traits tend to complement each other in predicting norm enforcement.
In a next step, Columns (4) of Tables 3b-c and 4 document that the self-control scale from criminology is a further significant predictor of reported norm enforcement behavior. The exception is reactions to drunk driving (see Table 3a ). In general, individuals with higher selfcontrol have a higher propensity to enforce norms: e.g., for the aggregate measure of norm enforcement behavior, a one standard deviation increase in self-control is predicted to increase norm enforcement behavior by 0.30 standard deviations. In contrast to economic preferences and personality traits -both very general concepts that aim at explaining all 11 The explained share of the overall variation may be considered relatively low. However, comparing the Adjusted R 2 from our Table 4 to those found in Burks et al. (2015) , for example, there is no stark divergence.
kinds of individual behavior -the multi-faceted self-control scale was especially designed to explain behavior in the context of norm violations. For that reason, one might have expected its predictive power to clearly exceed the one of preferences or personality traits.
Comparing Adjusted (Pseudo) R² in Columns (4) to those for economic preferences and personality traits in Columns (1) and (2) shows that this is not the case.
Result 4: Self-control is positively associated with norm enforcement.
Finally, in Columns (5) of Tables 3a-c and 4, we combine economic preferences, personality traits, and the self-control scale from criminology as independent variables. Overall, results are somewhat mixed for our different dependent variables. The correlations between risk preferences and self-control as well as conscientiousness and self-control are both about 0.43, reflecting their conceptual similarity. As a consequence the coefficients of these three variables and in some cases also their significance decrease when they are combined in the same specification. However, they still complement each other; for example, self-control is never the only significant variable. Considering the aggregate measure of norm enforcement behavior in Table 4 , risk attitudes, conscientiousness, neuroticism, and self-control remain significant predictors of self-stated norm enforcement behavior. Furthermore, overall predictive power as measured by Adjusted R² is highest when they are combined in Specification (5). Both findings suggest that economic preferences, personality traits, and the self-control scale from criminology tend to complement each other in predicting individual norm enforcement behavior.
Result 5: Economic preferences, personality traits, and self-control tend to complement each other in predicting norm enforcement.
Before concluding our study, we briefly discuss the results from a robustness check. An alternative way of using the norm enforcement information for empirical analysis is to group the responses into two categories, namely disapproval or no disapproval. When we run probit regressions (for specifications as in Tables 3a-c Our results suggest that our integrative approach is fruitful. We find that the various concepts tend to complement each other in predicting self-reported norm enforcement behavior. The most significant predictors -risk aversion, conscientiousness, neuroticism, and self-control -originate from all three disciplines. Of course, our analysis is just a very first step towards a truly integrative viewpoint on norm enforcement behavior and there is a lot of scope for extending it, for instance, by collecting data on other types of norm enforcement behavior or data for more representative populations. It would also be very interesting to jointly study norm enforcement and norm violations in order to better understand to which extent they are aligned at the individual level, i.e., whether norm enforcers do not violate norms themselves and to which extent compliance to norms and norm enforcement are driven by the same traits.
Our results regarding the most decisive personality traits for norm enforcement -namely, conscientiousness and neuroticism -lend further support to the summary statement by Almlund et al. (2011) that, among the Big Five, conscientiousness and, to a lesser extent, neuroticism seem to be the most powerful predictors of a wide range of outcomes.
Our findings might be of practical importance in the corporate context, for example. Firms often know a lot about the personality of their employees, for instance, by collecting the corresponding information in an assessment center. The correlations reported in the paper at hand might help to predict the implications of different organizational designs (e.g., relying more or less on formal monitoring as opposed to monitoring by the peers of the same team) for employees' behavior. Knowledge about high levels of conscientiousness or neurotic tendencies of employees in the firm may be used when composing work teams, for instance, in order to ensure that some norm enforcement will take place. Additionally, firms may use the reported correlations as information in their hiring process. For example, more conscientious applicants may be valuable hires due to their tendency to act against norm violations.
Taking a broader perspective, our results illustrate that integrating concepts from various disciplines may enhance our understanding of individual behavior and, thus, is a promising avenue for future research.
Appendix A: More information on data collection
The sequence of each session of our experiment was as follows: introductory task -decision 1 -decision 2 -survey questionnaire. We used a 2x2 design. The introductory task was aimed at inducing ego-depletion or no ego-depletion. Subjects then made one decision in a take game and one in a risky investment task. The order of the two decisions varied across sessions. Further details of the experiment are described in Friehe and Schildberg-Hörisch (forthcoming). In our analysis in the main part of the paper, we use all 180 participants' responses to the survey questionnaire.
In order to document that the variables we use in our analysis are not affected by treatment variations in the introductory task or by order effects concerning decisions 1 and 2, Results in Table A .1 show that we cannot reject the hypothesis that data from the four different experimental treatments are drawn from the same population with p<0.05 for any variable. For most variables, p-values are substantially larger than 0.05. To judge the overall result of Table A .1, one should keep in mind that if all 13 variables were statistically independent and each of the four treatment groups was drawn from the same underlying population, we would still expect to reject 5% (about 1) of the hypotheses at the 5% level.
As a further robustness check we run the same regressions as in Tables 3a-c and Table 4 with treatment dummies as additional covariates (the omitted baseline category is egodepletion and risky investment task played before take game). Compared to our baseline results reported in Tables 3a-c and Table 4 , the results with treatment dummies as additional controls are stable, qualitatively very similar, and only 1 out of 12 treatment dummies is significant. The results are available from the authors upon request. 
Appendix B: Additional Tables

